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useful microorganisms such as lactic acid bacteria and yeasts, which are
either naturally present or added intentionally. Such foods as cheeses,
yogurt, breads, pickles, and fermented sausages offer desirable organo-
leptic properties and shelf-life.

Food as a Selective Environment

Microbial activities in foods can be viewed from the perspective of the
food as a "selective environment," despite the diversity of microorgan-
isms that contaminate the surfaces of the raw materials. The selectivity
is imposed by the physical-chemical characteristics of the food, the ad-
ditives it contains, the processing techniques, the packaging material, and
the storage conditions. It is necessary to distinguish between the shelf-
life of two broad categories of foods, namely those that are shelf-stable
and those that are perishable. For this discussion, shelf-life will be treated
as it relates to microbial activity only.

Microbiological shelf-stability of many foods is related to storage con-
ditions. For example, dried and frozen foods are microbiologically shelf-
stable as long as they remain dry or frozen. Shelf-stable foods are not
necessarily sterile; indeed, many do contain microorganisms. Some shelf-
stable canned foods may undergo microbiological spoilage if they are
exposed to elevated temperatures permitting the growth of surviving ther-
mophilic sporeforming bacteria, whereas these organisms are inactive at
ambient temperatures and indeed tend to die during normal storage. Shelf-
stable food is distinguished from perishable food in that an attribute or
attributes of the shelf-stable food prevent(s) the growth of contaminating
microorganisms. For example, certain canned products are heat processed
to the degree that they are sterile; the attribute assuring stability of such
products is elimination of all living forms. With many shelf-stable foods,
other attributes prevent microbial growth. Dried beans are shelf-stable
because they contain insufficient moisture to permit microbial growth.
Mayonnaise is shelf-stable because it contains sufficient quantities of acetic
acid in the moisture phase of the product to prevent growth of contami-
nating organisms. Certain canned cured meats are shelf-stable, not because
they are sterile, but because sublethal heat treatment so injures surviving
spores that they are incapable of outgrowth in the presence of salt and
nitrite. The distinguishing characteristic of shelf-stable foods, then, is their
resistance to microbiological spoilage. Microbial growth in such products
is an abnormal and unexpected event.

Perishable foods, on the other hand, have a finite shelf-life and if not
consumed, will spoil at some time during storage. The exact time of
spoilage depends upon a great number of variables. Though various pro-